Flavinylation of monoamine oxidase B.
Monoamine oxidase B (MAO B) catalyzes the oxidative deamination of biogenic and xenobiotic amines. The oxidative step is coupled to the reduction of an obligatory cofactor, FAD, which is covalently linked to the enzyme at Cys397. In this study, we developed a novel riboflavin-depleted (Rib-) COS-7 cell line to study the flavinylation of MAO B. ApoMAO B can be obtained by expressing MAO B cDNA in these cells. We found that MAO B is expressed equally in the presence or absence of FAD and that apoMAO B can be inserted into the outer mitochondrial membrane. Flavinylation of MAO B was achieved by introducing MAO B cDNA and different flavin derivatives simultaneously into Rib- COS-7 cells via electroporation. Since the addition of riboflavin, FMN, or FAD resulted in equal levels of MAO B activity, we conclude that the flavin which initially binds to apoMAO B is FAD. In our previous work, we used site-directed mutagenesis to show that Glu34 in the dinucleotide-binding motif of MAO B is essential for MAO B activity, and we postulated that this residue is involved in FAD binding. In this study, we tested the role of residue 34 in flavin binding by expressing wild-type or mutant MAO B cDNA in Rib- COS-7 cells with the addition of [14C]FAD. We found that Glu34 is essential for both FAD binding and catalytic activity. Thus, FAD binds to MAO B in a dual manner at Glu34 noncovalently and Cys397 covalently. We conclude that Glu34 is critical for the initial non-covalent binding of FAD and is instrumental in delivering FAD to the covalent attachment site at Cys397.